Background-Helicobacter pyloni is a
Helicobacter pylori is a microaerophilic and Gram negative bacillus that causes chronic gastritis and peptic ulcer diseases. This bacterium is also suspected to be involved in the genesis of gastric cancer.' H pylori infection usually occurs within a few years after birth and persists chronically thereafter. In developing countries, up to 80% of the population may become infected by age 20.2 Administration of an effective vaccine thus needs to be carried out in such countries in order to prevent young people from being infected by H pylori. However, the efficacy of a vaccine against this bacterium is still uncertain, because a natural immunity seems to be inadequate for curing the infection in spite of an active immune response at the site of colonisation of H pyloni.
Moreover, the vaccine may also cause autoimmune inflammation since some protein species of H pylori bear a close homology to such eukaryotic proteins as heat shock proteins.3 ' Therefore, a new device free of such problems needs to be developed together with a conventional vaccine to achieve complete prevention of Hpylori infection.
Attachment to cells is a prerequisite for the colonisation of the epithelial surface by many bacteria and this phenomenon is mediated by the molecules on the bacterial surface, which subsequently recognise proteins or glycoconjugates on the surface of eukaryotic cells. An ultrastructural analysis of gastric mucosa infected with H pylori in vitro showed this bacterium to adhere to the gastric epithelium strongly enough to cause an effacement of the epithelial microvilli and also form adherence pedestals.5 6 Such close contact of Hpylori with the epithelium results in the secretion of cytokines such as interleukin-8 (IL-8) and IL-1, which are considered to play an important role in the occurrence of gastric lesions.7 It is thus expected that an agent capable of inhibiting the attachment of H pylori could also prevent the colonisation and subsequent symptomatic gastric disease caused by this bacterium in the stomach.
The gastrointestinal (GI) tract is colonised by a variety of indigenous bacteria. Lactobacilli are the predominant bacteria found in the normal fasting stomach although their number is small, ranging from only 0 to 1 O per ml of fluid. 8 To measure the amount of IL-8 in the culture supernatant, 5X105 MKN45 cells were suspended in 1-8 ml of RPMI 1640 medium containing 10% FCS and incubated at 37°C on a 24-well dish. One day after the start of incubation, varying numbers of lactobacilli (suspended in 0 1 ml of medium) were added to the dish, followed by 108 H pylori (suspended in 0 1 ml of medium) 30 min later. Six to 24 hours after incubation at 37°C, the supematants were collected and IL-8 was measured by ELISA using the Quantikine Human IL-8 Immunoassay Kit (R&D Systems, Minneapolis, Minnesota, USA).
ANIMALS
Animal treatment and care were carried out in accordance with the institutional guidelines of Tokai University. Male GF and specific pathogen free (SPF) BALB/c mice were obtained from Nippon Clea Inc. (Tokyo, Japan). GF mice were maintained in Trexler type flexible film plastic isolators with sterile food and water as described previously.'6 For infection with H pyloni, five-week-old mice were orally inoculated on three consecutive days with 1 x 1I09 CFU of Hpylori that were freshly prepared and resuspended in 0 5 ml of phosphate buffered saline. To colonise mice by lactobacilli, 1 x 1 09 CFU of lactobacilli suspended in 0 5 ml of phosphate buffered saline were orally inoculated once into four-week-old mice. SERUM 6A, open columns) , the gnotobiotic mice, which had already been colonised by L salivarius, had no detectable H pylori after inoculation of this bacterium ( fig 6B) . The gnotobiotes associated with the lactobacilli of murine stomach origin, consisting of L acidophilus, L delbrueckii, and L fermentum, were also completely protected from colonisation by H pylori (fig 6C) . In contrast, neither the gnotobiotic mice infected with Efaecalis ( fig 6D) nor the gnotobiotic mice infected with S aureus ( fig 6E) were able to inhibit colonisation by H pylori, which was comparable to the results of the adherence assay in vitro in which both of these bacteria were unable to block the attachment of Hpyloni ID) . A significant elevation of the IgG antibody titre to H pylori in GF, E faecalis infected, and S aureus infected mice together with the lack of any such rise in lactobacilli associated gnotobiotes, again confirmed the success and failure of infection by H pylori in these two groups of mice, respectively ( fig 6, open 
